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MO PAU
1. Ly do chpn @2 tai

Hién nay céng nghthong tin phat tén rit manh, da di sau vao
moi thanh plan trong x& Ki va may tinhda t thanh céng e déc luc
khong tte thiéu trong nhéu linh wrc, né gidp chang tarl trir cac dr
liéu mot cach htu qua vadic biét 1a cac tai Bu daduoc & hoa. Trong
nhiéu inh wrc thusc nganh Céng nghthdng tin thi Tri ta nhan 4o 1a
linh wrc duoc quan tdm handau hién nay vadugc danh gia & phat
trién rit manh trong tong lai. Linh wrc Tri ti nhan 40 néi chung,
bai toan nhn dang chir viét tay noi riéngda dugc nhidu nha nghién
ctru quan tadm vi y ngh thrc tién to Isn aia no.

Trongdiéu kién thec # hién nay con it nhiéu cac teong hop
nhan thdng tin gan ly théng qua cac &il mau va ngay rat nhiéu
cac tai ltu quan tong Vin conduoc luu trir trén ghy. Trong céac
truong hoc phiéu diém hayding ky théng tinddu vao @a hpc sinh,
sinh viénduoc leu trir & cac béu miu trén giy, cing nhr cac ©
quan gan ly khi nhan théng tin éa ngroi dandé xir Iy ciing tir cac
biéu mau ... Bé phuc wu cho cdng tac dhh sra, tra @u, in 4n va
quan ly tdt thi cac o quan, teong hoc... én phai sb hda cac théng
tin naydé luu tri trén may tinh.

Dé giai quyét bai toan trén, théngdbng cé hai cach trt hién:

Céach 1: Quét tai du viét tay trén giy thanh fileanh va lru
vao may tinh. Nting nhr thé thi khéng tié chinh sra, tra @u hay
quan ly tot cac théng tin nay.

Cach 2: 8 hda thi cong cac tai du viét tay trén gly. Cach
nay it rat nhiéu thoi gian va chi phi.

Tir két qua trén, chang ta tly raing & hoa tai lu cin phii
c6 cdng a tr dong la ép bach, nim giam thiéu thyi gian va chi
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phi. Phrong phap B-Splineét ra wu thé hon mot sb phuong phap
khac & chd, khi ra quyt dinh nHin dang aia mdt sb pheong phéap
khacduoc caidit tinh trong clrong trinh, mén bd sung thém it
sb miu moi phai thiét ké lai chuong trinh. Trong khité v6i phuong
phap B-Spline chcan ta cung &p cac mu moi va cho may be la ta
bo sung vao b nhs nhiing kiéu di lisu moi, viéc nay khénganh
huong dén ciu trac chrong trinh banfau. Xuat phat fr nhiing van dé
trén, viéc tién hanhdé tai “Nghién ¢ru tng ding dudng cong tham
sb B-Spline vao niin dang chir sb viét tay” 1a rt cin thiét.

2. Muc tiéu nhiém vu cia dé tai

Muc tiéu @ia dé tai la nghién eu tng ding dudong cong tham
so B-splinedé may hyc cac ky &t miu cé du tric my va xay ang he
thong cho phép rin dang mot 6 tai ligu tr file anh nkam gitp $
hoa tai lIéu tr dong va nhanh chéng.

Xay dung tng ding cho phéptua vao fp tin bitmap éa mbt
bang diém va xuit ra ma 8 hoc sinh,diém twong tng aia hoc sinh
d6 o truong THPT é 1 NghHa Hanh, i d6 trién khai cho céc trong.

Céac nhém wy cy thé ciadé tai bao ¢m

Nghién aru ly thuyét vé duong cong thamdB-spline.

Nghién @ ly thuyét xir ly anh, &p dng vao lxde tién xi ly
anh @nh Bitmap @a ky tr).

Nghién @ru cho may hc va nfin dang ky tr bing phrong
phap & dung duong cong tham & B-spline qua cac thamb stic
trung nhr: dinhdiéu khién, vecty nat.

Nghién gu xay drgung ding nhin dang chir va $ viét tay sr
dungduong cong B-spline vang ding vaodé nhap diém tr dong.

3. Pdi twong va pham vi nghién atu

Déi tuong nghién Gu
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Puong cong thamdB-spline.

Ly thuyét xir ly anh.

K§ thuat nhan cang ky tr viét tay bao §m: nhan dang chir va
sb viét tay.

Ngon ndr lap trinh C#.

Pham vi nghién ¢u

Nghién aru cac ly thugt toan ke cia duong cong B-Spline
c6 thé &p ding vao plrong phap niin dang ky tr viét tay.

Nghién dru cac plrong phap, thit toandon gian phac vu cho
viéc tién xir ly anh ky tr.

Cho phép ngoi dung dwa anh ky tr & may hc cing nhr
nhan dang.

Déi voi nhan dang chi viét tay chi cho may bc va nfin dang
cac ky tr s tir “0” dén “9” va céac ky ¢ chir céi.
4. Phrong phap nghién @éu

Dé tai nghién ¢u vé duong cong B-spline vaixly anh dé xu
ly dir liéu anh dau vao. Tr d6 dé xuat phurong phap, dii thuat va xay
dung ing ding nkin dang ky tr viét tay. Dé lam rd \an dé trén, Iun
vian sr dung phrong phap nghiénia ly thuyét va thrc nghém.

Nghién @u ly thuyét

Puong cong thamé&B-spline.

Xt ly anh.

Céac md hinhd chic leu trir di liéu.

Nghién cru thyc nghém

Thu thap tai liéu va thong tin lién quadén dé tai.

Lyachon méhinh, cach tép cin phu hop woi néi dung.

Dé xuét qui trinh nkin dang dungiuong cong thamdsB-spline.
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Trién khai xay ang chrong trinh.

Kiém thir, nhan xét vadanh gia Kt qua caa e thong.
5. Y nghia khoa hpc va thyc tién

Ap dung ky thuat duong cong tham&B-spline vao niin dang
chir viét tay vauang ding cho n#in dang diém & tir bang diém ¢
truong hoc.

Ung ding nhin dang hing diém phuc wu nhap diém tr dong
tai truong THPT 8 1 Ngha Hanh.

Tro giGp cho gi&o vién va nhartrng d& mit thoi gian va kinh
phi cho vic nhip cac lingdiém vao may tinh.
6. B6 cuc dia luan vin

B4 cuc luan van gdm ba clrong duoc tém it nhr sau

Chuong 1 - G s ly thuyét

Chuong nay trinh bay rimg @ s 1y thuyét co lién quandé
tai nhr: Tim hiéu duong cong B-spline vaixly anh dé ap ding cho
nhan dang chr viét tay.

Chuong 2 - Gii phapung ding duong cong B-spline vao
nhin dang

Trong chrong nay, gbi thiéu giai phap qua trinh riim cang chi
viét tay, phrong phép va gi thhuat dung trong nén dang chir viét.

Chuong 3 - Xay dng ke thong va thir nghiém

Phan tich cac drt ning aia k¢ thong, thét ké kién trac K¢
thong va thrc hién xay dmng tng ding theo cach it ap ding
duong cong B-spline vao ih dang chir viét tay, sauté thir nghiém
vadanh gia Kt qua dat dugc aia chrong trinh.
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cHUONG 1 -CO SO LY THUY ET

Chuong nay gbi thidu V& co s ly thuyét c6 lién quanién dé
tai, |am rén tang nfaim hd tro xay ding tng ding dat ra dia dé tai
sau nay, §m cac i dung sau

- Gi6i thiéu mot sb phrong phap nin dang chir viét tay dang
dugc ar dung hién nay.

- Co s ly thuyét vé duong cong tham&B-spline.

- Gigi thiéu cach thu ndn anh, tach ky i, nhi phan héa kyd,
tim xwong va gim  diém biéu dién ky tr.

1.1. Mét sb phwong phap nhan dang chir viét tay

1.1.1. Phwong phap nhin dang 9 dung luéi

1.1.2. Phwong phéap nhin dgng bing chia mién vado mit dg
1.1.3. Phwong phép nhin dgng hing phan tichduwong don
1.1.4. Phwong phép nhin dgng hing phan tichdwéng bién
1.2.  Xir ly anh cho nhan dang chir viét

1.2.1. Nhitng vén dé co’ bin trong xi ly @nh

1.2.1.1. Piémadnh

1.2.1.2. g phén giii cua anh

1.2.1.3. Mic x&m @a anh

1.2.1.4. binh ngha dnh &

1.2.1.5. Quan I giiza cacdiémanh

1.2.2. Loc nhiéu

Pé lam dugc diéu nay ching tdi dung éh bo loc giong nhr
loc Medial nglia la ding rat ma tén 3x3 quét khip anh bitmap.
Thue ra [ loc nay chinh la &nhaxdi tir anh ngwn A sang fileanh
dich Bdinh bsi [1]
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1 . 2 2
. néu W(,j)=3
W(i, ) = 2,2 W
O truonghgpkhac

Thé nhung viéc loc nhiu trong fielanh c6 tié 1am it dau
chdm cia chir i haic chit j. Do d6 trong nét b truong hyp khong tié
khir nhidu[L][3].

1.2.3. Nhi phén héa ky ir

Trong dd hoa may tinh, mauta bt diém anh Wi dinh cing
anh RGBdugc xacdinh bvi ba chi sb: R: Red §0), G: Green (kc -
xanh la cay), B: Blue (Lam - xanh dayi)t R, G, B rim trong
khoang [0..255].

Dé xacdinh do sang aadiém anh, ta & dung cong titc[1]

L =0.299*R + 0.587*G + 0.114*B

Ta € quyudc réu L > 0.8 € la pixel téing va ngoc lai s& 1a
pixel den, tr d6 ta c6 ma #n nh phan @a hinhanh.
1.2.4. Phan tach ky ir

Qua trinh phan tach kyrttrai qua hai lrdc: Xacdinh toa do
cua cac hang kyutva xacdinh tbadoé cuc trai va e phai cua cac ky
tu trén ndt hang.

Pé xéac dinh toa do trén va a6i cua mdt hang ky &, ta st
dung mbt duong thing quét ir trén xwng dréi ma téan nhi phan éa
ky ty. Néu duong thing nay gp mot pixel den (0) tadanh diu toa do
cuc trén @a hang. Ta #p tuc quét chodén khi gip mdt hang tiing
(khéng c6 pixelden nao trén hang), ténh diu arc dudi cua hang,
tir d6 ta xaadinh duoc toadd cia hang, #p tuc qua trinh chdén hét
chiéu dai thing dang aia ma tén nh phan. Ap dng phrong phap
trong tr theo chiu doc cho trng hang ta xadinh duoc toa do cuc
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trdi va arc phai cua trng ky tr. Xac dinh cac gc aia ky tr dugc
minh ha hinh 1.5 sau

O W BHEIWHARH

Hinh 1.5 Phin tach loy b

1.2.5. Tim xwong ky

1.2.6. Gigm 9 diém biéu dién ky tw

1.3. DPwong cong B-spline

1.3.1. Phwong trinh va tinh chit ciia dwong cong B-spline
buong cong B-Spline xadinh hyi cong thic [10][11][12]

P(t)=> N, (1B, tinSt<t .. 2<ksn+l  (1.1)
i=0

Trongdo:
- B la tap hop n + 1diém kiém soat, k 1a &p aiaduong cong
- Nix 1a ham o s B-Spline tic k-1
Ham @ so B-Spline thr i 1a Ny(t) duoc dinh ngha hoi
pheong trinhdé quy sau
1 néu t. <t<t.

Nio(t = . | /|+

' O trudong hop khac

MNi’k—l(t) +%Ni+l,k—l(t) (1.2)

i+k-1 N i+k i+1

1

voi N, (1) =

(quyuac: 0/0 = 0)
veco NGt 1A [t, ..., 1] 1a mot day $ nguyéning din < t,< ... <tyq
1.3.2. Cac ding vect nut
1.3.2.1. Vecw nat ding dong nhit



8

1.3.2.2. Vecw nit ding dong nhit mo
1.3.3. Piéu khién hinh dgng aia dwéng cong B-Spline
1.3.4. Thém nut vao veet nat
Cho dwong cong B-Splinedugc dinh ngha ks codng
thirc[10][11][12]

P =) N, (DB

VéaiveconUt[T] =1t i ... td
Sau khi thém nat vao vechut, ta cé mit duong cong ngi

R(Y) =) M, (Y

Véaiveconat [Y]=[Yo V1 ... Ymed
Gia st m > n. Muc dich la xaadinh cacda giac kém soat ngi
C; sao cho P(t) = R(y). Theo tifttoan @ia Oslo[12] ta co

Cjzza:jBi O<i<nO<j<m (1.3
i=0

Ham Gi'fj dugc tinh nhr sau

. _{1 néu t <y <t

0 truonghopkhac

N e — L I
Va. aikJ — ()::Hk—l t |) aiifj_l + (y;+k—1_t |+k) alk+—11(t) (14)

i+k-1" i i+k

i+1

1.3.5. Cac phép bin doi affine doi véi dwong cong B-spline
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1.3.5.1. Phép quay quanhdg tpa do

1.3.5.2. Phép lly déi xing qua tuc toa do

1.3.5.3. Phép bén dsi ty |¢ hay phéng to, thu mh(Scale)
1.3.5.4. Phép bén doi tuyén tinh va va @6 Homogeneous
1.3.5.5. Phép quay quanh éhdiém hit ky M

1.3.5.6. Phép hy doi xirng quadirong thing hit ky

1.4. Két chwong

Puong cong B-spline ¢ néil wu diém hon so i cacduong
cong khac. Théng qua céa thic tham é xacdinh riéng & trén nét
sb diém kiém soét 1an &n voi sb bac tuy y khdng ph thude vao $
lwong cacdiém kiém soat, co6 ngla khi dch chugn diém kiém soat
cua duong cong thi chmét vai phandoan 1an d@n cia diém kiém
soatdo bi anh hrong chr khéng plii toan [§ duong cong.

DPuong cong B-spline 4i bién déi voi cac phép in déi affin
va dic biét 1a bit bién voi phép bén déi homogeneous §t la phép
chiéu phdi canh) ngha la khi ta mén bién déi duong cong B-spline
ta cH can thyc hien phép bin doi trén caadiém kiém soat aaduong
congdo.
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cHuonG 2 - UNG DUNG DPUONG CONG B-
SPLINE VAO NH AN DANG CHU VIET
TAY

Trong chrong nay, p trung gii quyét cac cong \ic sau

- Pua ra y trong va ghi phap nlan dang chir viét tayang ding
duong cong B-spline.

- bua ra gii thuat va phrong phap & dung trong qua trinh
nhan dang chr viét tay.

2.1. Giai phap nhan dang
2.1.1. Y twéng nhdn dang

Trong qué trinh nghiéntea duong cong B-spline chung toi
nhan ra ing phrong phéap xay @ng duong cong l1a kha ku qua.
Theo d6 ta ch cin xacdinh bt s5 hiru han cacdiém kiém soat
(Control points) vatt cacdiém kiém soat nay ta&@dang xay dng
nénduong cong B-spline.

Tinh cHit quan tong aia duong cong B-spline la4 bién voi
cac phép lin doi Affine (phép inh tién, phép co va phép quay)
ngha la ching ta min co duong cong B-spline ta d¢hcan co cac
diém kiém soét @a ching matuong cong khéng ibbién dang.

Y twong chinh

- Cho may hc céac ky & miu: doc tir tap tin anh cac ky & cin
hoc saud6 xir ly, xacdinh cac vector Kim soéat éa chiing vauu lén
tap tin di liéu.

- Poc ky tr mubn nhan dang tr tap tin anh ky tr, xt ly va tim
cac vector Kim soat éa chingbdi sanh cac vector &n soéat éa
ky tu cAn nhin dang Wi cac vector Kdm soat éa ky tr ma mayda
hoc vadua ra Kt qua.
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Mot S5 truong hyp cin phii xét thém 1a cac kyut cé the

khéng king nhau ¢ kich thréc, c6 i bi viét nghiéng...

Truong hop 1: Ky tr ¢o kich thrgc khac nhau

Dua trén tinh cft bit bién voi phép bén ddi Affine (phép inh
tién, phép thu nby, phép phong to, phép quay). Ta cAn co hay
phong bn ky tr d6 vé mot khung chén, ngha la ta chviéc phéng
to hay thu nh cacdiém kiém soéat éa chang.

Truong hop 2: Ky tr khéng cldng khit Ién nhag khung chén

Ldc nay chang ta c6 éntinh tién thim do (inh tién qua tréi,
qua phii, I&n hay xwng) chodén khi ching chng khit I&n nhau, ltc
nay sai 8 khoang cach la nb nhat.

Truong hop 3: Ky ty viét nghiéng

Trong trong hyp ndy ta co té sir dung phép quay kyut tham
do. Neu ta quay theo chii drong ma sai & khaing cach (dungto
do Euclide) so i ky ty mau ma 6t hon thi ta tép tuc quay theo
hudng nay, khéngdt hon thi ta quay theo ol ngroc lai.
2.1.2. Phwong phap nhin dang ky t viét tay

Phrong phaping ding duong cong B-spline vao #h dang
chir viét tay bao §m cac lxdc duwoc mé & nhu sau
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[ Thu shn anh ky tw |

Tidn xit 1% anh H &y dung duong I
cong B-spline
[ i1 sanh miu ]—b[ Hudt két qua ]

Hinh 2.7 S0 dd nhin dang ki tr wiét tay st dung duéng cong B-spline

2.1.2.1. Thu nhin anh ky tr

Anh ky tr c6 t dugc thu nhn bing may Scanner,
Webcam, hac cac thét bi thu nHin anh thdng dng khac vadugc
luvu dudi dang file anh.
2.1.2.2.Tien xi ly anh

Qua trinh &n xx Iy anh ky tr bao @m cac xéc sau:

- Loc nhiu la céngdoan quan tong trong X Iy anh, lam
choanh %t hon dé wng ding vao xaalinh $ hang va & cot dat hiéu
gua cao lon.

- Nhi phananh Ia chugn anh bitmap thanh maan nh phan
dé (ing ding vao cac cdngoan sau hdu qua hon, nhr tim xuong,
phan tach kyt...

- Phan tach thong tin ra &hdbi teong hinh e nhim muc
dich tach cac kyut ra khoi ddi tugng hinh hc dé lay riéng phan ky
ty nam trong cac khung Bir mau.

- Phan tach kyutla tach tng ky tr mot d&é 4p ding vao tim
xuong va tim cac veotkiém soat sau nay.
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- Tim xrong nlim myc dich gam thiéu & luong diém biéu
dién cia duong cong,dé thuan tién cho vic timdiém kiém soat aa
ky tu vaddi sanh sau nay.

- Giam 9 lugng diém biéu dién anh muc dich 1a gam thiéu
khéng quantu trir va thuin tién cho véc déi sach trong nin dang
sau nay.
2.1.2.3. Xay deng durong cong B-Spline

C6 fat nhidu cachdé xay drng duong cong B-spline gk trén
tap diém kiém soat @a ching, trong Wn vin dé& xuit ap ding
phuong phap phan ra (subdivisiodd xay drng dudng cong thamé
B-spline[15].

Phrong phap phan r&@uong cong B-spline ¢ 3 dra trén
thuat toan phan chia khunda giacdiéu khién. Bing cach chen lién
tiép cacdinh mbi vao khungda giac banfau taduoc khungda giac
maGi c6 nhiu diém hon, va tém cin duong cong B-spline[15].

k
Pi+1

Hinh 2.8 X4y dung duong cong dua trén tip cdc didm kiém soat

- Thuat toan phan chia (Subdivision) khuntp giac diéu
khién[15]
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Choda giac c6 ndiém kiém soatP ={ B B ...P} (kO N).
Céc lwae xay drngduong cong B-spline 4x ba thrc hién nhr sau
X&c dinh cacdiém moi gitra mbi canh aia da giac kém soét
dua trén cbng tinc [2.2a va 2.2b] sau
O busc (k + 1) ching ta cOdugc dudng cong
pet ={p}_,, vadiém {P*} dugc tinh nhr sau
3 1

[N

szij=§|:>ik_l+zlrfk+§F>ik+1 cho i=1.n-2 (2.2a)
szi*l:%RM%Pikﬂ cho i=0.n-2 (2.2b)

Khi sb buoc k ting 1&n, caadiém kiém soat & tiém cin voi
duong cong B-spline.

O trén ching tata to dugc duong cong tham & B-spline ap
dung phrong phap phan ra. Bai toanug lai, tec 14 tr tip cacdiém
nam trénduong cong, &n phii xacdinh caatiém kiém soét aa chang.

- Thuat toan tai 40 (Inverse Subdivision) khundiéu khién
ciiaduong cong B-splinett mot tap diém cho tirgc[15]



A
VA

Hinh 2.9 Xac dinh difm kifm soat tir dutrng cong. a) cac difm trén duimg
cong WMk=1cik=2 k=73

k = 3 ta thutwoc mot khungdiéu khién c6 5dinh, tr d6 ta c6
thé xay drng dugc duong cong B-spline 4 3.
Tur cacdinh bandau, tinh ngroc céacdinh dra trén cong tic sau

Ri=-3PiL+ PLL-JR cho i=1l.n-2 (23a)
Rk — Z:,kﬂ Pllil cho i=0 (23b)
PX = 2Pkl — pX cho i=n-1 (2.3c)

2.1.2.4. Péi sanh ky & can nhin dzng Wi mau cho terdc

Qui trinhddi sanh nu bao @m cac méc sau[11][12]

- Dungdd do khaing cach Euclideté dbi sanh wi cac vect
kiém soat @a ky tr cin nhan dang Wi tap vect mau dé tim ra ky tr
gidng nkit.

- Trudng hop cac veat cia ky tr cin nhin dang it fon cac
vect mau thi 1am nin dudng cong Bng cach thérdiém kiém soat.
2.1.2.5. Xudt két qui
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2.2. Phwong phap va gii thuét sir dung trong nhan dang
2.2.1. Phwong phap phan tach kyut ra khéi déi twreng hinh hoc

Xacdinh caodudong ngang ga hing diém

1) Sr dung mbt dudong thing ngang quétittrén xwngdén khi
dung duong k¢ ngang éa hing diém la lién tép cac pixelden (0)
theo chéu ngang éaduong thing.

2) Tiép tuc quétdén khi nét @ia duong thing dip lién tiép cac
pixel tring (1) thidanh diu toa do cuc trén @addi trong hinh hc.

3) Tiép tuc choduong thing quétdén khi gip lién tép cac
pixel den (0) thidanh diu taa d6 curc dudi cuaddi tugng hinh hc.

4) Lap lai bude 1 chodén hét chiéu daiduong thing dung.

Tuong tr phuong phap trén ta xatinh duoc arc trai va @c
phai cua ddi twong hinh hc.
2.2.2. Thugt toan phan tach kyu

Dé phan tach kyu, ta phii trai qua hai giaitoan: Xacdinh foa
d6 caa cac hang kyutva xacdinh tpa do cuc trai va arc phii cia cac
ky tu trén ndt hang.

Xacdinh tpado cuc trén va gc dudi caa mdt hang ky tr

1) Ta s dung mot duong thing ngang quéittrén xwng dréi
ma tén nh phan da ky tr.

2) Néu duong thing nay gp mot pixel den (0) tadanh du toa
d6 cuc trén @a hang.

3) Néu duong thing nay gp mot hang ting (khdng cé pixel
den nao trén hang), ténh diu arc dudi cia hang.

4) Lap lai budc 1dén hét chiéu daiduong thing ding aia ma
tran nhi phananh.

Twong tr pheong phap trén ta xadinh duoc arc trai va oc
phai caa ky tr
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Hinh 2.12 Phin tich ky tr

2.2.3. Po khaing cach cac veetkiém soat

Lan heot di qua cac riu chuin da duoc hoc, ta thrc hién co
hoic phéng to kyt cin nhin dang W khung chén i méi bt dau
d6i sanh.

Str dung d6 do khaing cach Euclideé do sr sai khac dgia cac
vecb kiém soat i nhau. Gi hai vect kiém soatdo 1a p = (p1, p2,
., pn) va q = (q1, g2, .., gn), ta xem p va qaadim trong khéng
gian Euclide n cKu, thi khaéng cach & p d&n q duoc tinh
bang[11][12]

E(pa) = > (P -a) (2.9

Truong hop réu d6 dai aia hai veat kiém soat khac nhau, Qi
s p c6dd dai n, q caid dai m i m > n thi ta én bd sung vao p i
k = m - ndiém kiém soét iradé chodo dai aia hai veat bing nhau.
Cach théndtiém kiém soat tham ki tai [11][12).
2.3. Két chuwong

Trong chrong nay trinh bay @i thuat s dung duong cong B-
Spline vao nlin dang chr va $ viét tay. Cho may éc cac ky & mau
tir file bitmap, Xr Iy va xacdinh cac veet kiém soat éa ching va
leu 1én file dr lidu. Poc ky tr mudn nhin cang tr file bitmap, xr ly
va tim cac veat kiém soat éa chiingddi sanh cac veotkiém soéat
cua ky tr cin nhin dang Wi cac veat kiém soat @a ky tr ma may
da e va cho ra & qua.

Phrong phap B-Splinestrauu thé hon mpt sb pheong phap

khac & chd, khi ra quyt dinh nHin dang aia mdt sb pheong phap
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khacdugc caidit tinh trong clrong trinh, mén bd sung thém st
sb miu moi phai thiét ké lai chuong trinh. Trong khité v6i phuong
phéap B-Spline chcin ta cung &p cac miu moi va cho may he 1a ta
bd sung vao & nhs nhiing kiéu di liéu moi, viéc nay khonganh
huong dén cu tric chrong trinh bantau.

CHUONG 3 - XAY DUNG HE THONG NHAN
DANG CHU VIET TAY

Trong chrong treée, luan van da gisi thiéu vé pheong phap
nhan dang ung ding dudng cong tham & B-spline, > ly di liéu
tir file anh va ndt sd giai thuat trong nlin dang. Chrong nay ép
trung vao véc phan tich va tiét ké hé thong, xay dmng, thr
nghiém ang ding va fr d6 danh gia Kt qua dat dugc.
3.1. Phan tich va thiét ké hé théng
3.1.1. Chitc nang may tvc ky tw mau
3.1.2. Chirc n@ng nhgn dang
3.1.3. Kién tric tong thé cira hé théng

M® hinh kén tric tng tré hé thong nHin dang chir viét tay.

HE THONG NHAN DANG KY T1T
Ao s DU LIEU YAO
‘ Tién xi I¥ dnh ‘4— -
‘ File nh ko tir
Ung dung chrémg cong Giao
E-spline vao nhin dang
T dién
V ector kifm sodt cia Eean
ket tur cin nhin dang ding
. ‘ DU LIEU RA
Bbi sanh cac ~ -
vector kidm sodt Kyt duge
nhin dang

Hinh 3.3 Hé théng nhin dang ky tir.
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3.2. Kich ban sir dung
3.3. Két qua thuc nghiém
3.3.1. Nhgn dang chi in

Cho may bc mau ky tr sb in font Arial @ chir 14.

Khi cho may nn dang ky tr sd in ¢ cling kich & va font
chix thi may nlan dangddng 100%.

Khi cho nHin dang ky tr s in cting font cit nhung kich & 18
thi may nfin dangdung 98%.

Khi cho nHin dang chng ky r sb in cuing font cit nheng kich
thuéc 10 thi may nén dang ding khding 90%.
3.3.2. Nhgn dang chi viét tay

Cho may bc mau ky tr s viét tay tr "0" dén "9" mdi ky tu

viét 5 lan.

ANAAA AL |0
0 92 92 2 XL 2
22 3 23 j
6L b A |
<SS S S .
(e & & | °
71T+ T F 2
LL e & &

9949 7 T 0
60 0 O O 0

Hinh 3.7 MAu cho méay hoc k¥ tir 56 viét tay

Saudo viét lai 10 ky tir s tir "0" dén "9" va cho nhn dang thi
may ntin dang cho Kt qui nhr sau
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Hinh 3.9 K¥ ty 6 viét tay cho méy nhéin dang

Bang: Két qua ddi sanh & dungdo do khaing cach Euclide.

o
c

o
<
—
=

o

63.73

114.98

123.23

97.78

122.36

130.28

172.9

161.54

132.29

94.34

82.81

51.75

815

91.23

62.31

71.29

75.54

98.18

107.71

164.83

96.04

88.82

43.69

129.41

107.33

98.79

155.68

134.38

171.39

178.17

81.75

111.58

88.86

72.91

110.92

138.25

132.78

87.63

147.84

108.88

119.96

76.96

173.73

158.01

55.56

116.11

167.24

99.88

185.07

202.79

144.69

199.79

139.73

124.12

179.73

66.34

145.69

169.94

226.97

191.5%

103.31

173.64

106.95

80.67

150.66

120.44

65.29

146.15

122.56

106.24

156.03

206.05

166.55

103.29

136.72

157.35

172.52

95.33

189.87

152.28

80.09

136.72

89.5

75.34

120.41

119.12

104.45

117.33

40.84

113.59

© |0 (N (o o | W (N |-

130.19

157.74

208.57

104.95

195.96

202.68

199.57

150.13

179.47

91.11

3.3.3. Nhdn dang hing diém
Cho may kc cac ky & sd viét tay va induoc ngroi vao diém

viét miu
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§SSs5 000
64464

333
TI1H |
55865
666
‘BARE
888
Qﬂjjj 998
&) Cac ky ty difm viét tay by Céc ko7 b 56 in d€ nhin dang m3 &b
Hinh 3.11 C4dc Loy tir cho méy hoc

Két qua nhan dang hing diém dat khaang 96%
Dudi day la giao dinang ding nkin dang kingdiém va Kt qua
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Hinh 3.12 Gian dién nhin dang bang difm

3.4. Panh gia két qua

Két qua nhan dang cho tiy phrong phéap & dung duong cong
B-Spline d&é nhan dang ky tr in va ky tr viét tay la kha Hu qua.
Nhan dang ky tr s6 in cung kich tixoc dat ty 1& chinh xac 100%,
nhan dang ky tr viét tay dat 98%. Bac biét d6 chinh xac cangihg
khi cac mu cé kich tlxdc cang én vi do léchdic trung aia cac ru
ti 1& thuan wéi kich thrgce, kich thréc cang én @6 Iéch dac trung
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cang cao va ngyc lai. Tuy nhién, teong hyp ngroi dung cho B
thdng nHin dang cac riu c6 kich thrdc bé,dd léch dic trung giam,
dan dén viéc hé théng € nhan dang ntim [3n gita cac ru.

Két qua nhan cang aia hai nhém \dt tay khac nhaudat ty 1&
thip. Cho nhom A \it miu va nhém B Vit nhan dang, kKt qua thu
duoc la khaing 50%.

Nhan dang bing diém, két qua dat 96%. Do chinh xac khi
nhan dang hing diém khéng nlr mong mén, nguyén nhan la do
chit luong anh aia bang diém kém, cac kyu diém viét tay b trung
lén cacduong bién dadd két qua tién xa ly hinhanh khéngdat hiéu
qua cao dn dén may ra quét dinh nhin dangdiém sai.
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KET LUAN

1. Két qua dat dwgc

Qua ndt thoi dai nghién a¢u két hop véi hoc hoi kinh nghiém
tir nhirng ngroi d& nghién @u treée Vé linh we ndy, ldn van da
hoan thanh véat dugc nhiing két qua sau:

Vé ly thuyét: Luan vin da trinh bay dng quan cacin dé vé
duong cong tham&B-spline, Xr ly anh ding trong ndn cang chir
viét tay, néuduoc giai phap K thuat d& xay drng duoc hé théng
nhian dang.

V& thyc tién: Luan vian da xay drng duoc mot hé thong st
dung duong cong B-Splingté nhan dang cac ky t viét tay. Két qua
thyc nghém cho thy kha ning nhin dang aia phrong phéap nay la
rat chinh xacgdic biét cac ky tr c6 kich thréc cang én thi viéc nhan
dang cang dt. Cach é chic lvu trir cAc ndu chuin la it quan tong,
s8 anh hréng rt 16n dén d6 chinh xac khi nin dang.

2. Huwéng phat trién cia luan vin

Bén anh nhing Vin d& da dat duoc nhr d& trinh baydé tai
can dugc phat trén thém cac an dé sau:

- Hoan thén céc clc ning aia chrong trinh.

- Hoan thén chic ning nhin dang bang diém dé trién khai cho
phép nln dang bing diém tr dong & cac torong hoc.

- Phat trén ung dung @& nhan dang van ban viét tay, dic biet
la nhan dang vin kan viét tay tiéng viét. Phéat trén dé co thé nhan
dang van tay...



